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(54) [Title of the Invention] 
SEMICONDUCTOR PACKAGE 

(57) [Abstract] 

[Purpose] To provide a semiconductor package (TCP) , which has 
no bending of an outer lead to facilitate handling. 
[Constitution] This semiconductor package includes: a support 
ring 11a; a lead 15 mounted on the support ring 11a with one 
end thereof projected into the inside of the support ring 11a; 
a semiconductor element connected to the above one end 
projected into the inside of the support ring 11a; and an 
electrode pad 17 provided on the support ring 11a, formed to 
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be connected to the other end of each of the leads 15 and disposed 
in zigzag. 

[Claims ] 

[Claim 1 ] A semiconductor package, comprising: a support 
ring formed of a film material; a lead mounted on the support 
ring with one end thereof projected into the inside of the 
support ring; a semiconductor element connected to the one end 
of the lead projected into the inside of the support ring; and 
an electrode pad provided on the support ring and formed on 
the other end side of each lead. 

[Claim 2] A semiconductor package, comprising: a support 
ring formed of a film material; a lead mounted on the support 
ring with one end thereof projected into the inside of the 
support ring; a semiconductor element connected to the one end 
of the lead; an electrode pad provided on the support ring and 
connected to the other end side of each lead; and a projection 
electrode projected on the electrode pad. 

[Claim 3] The semiconductor package according to claim 
1 or claim 2, wherein the electrode pad is disposed in zigzag. 

[Claim 4] The semiconductor package according to claim 
2, wherein the projection electrode is formed by fixing a micro 
metal body on the electrode pad. 
[Detailed Description of the Invention] 
[0001] 
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This invention relates to a semiconductor package using 
TAB (Tape Automated Bonding) technology. 
[0002] 
[Prior Art] 

As a semiconductor package coping with the recent 
multi-terminal narrow-pitch LSI, TCP (Tape Carrier Package) , 
which may achieve further development into multi-terminal 
narrow-pitch LSI as compared with the conventional plastic 
package, has appeared. 
[0003] 

This TCP is manufactured using the technology of TAB 
(Tape Automated Bonding) . In the TAB technology, unlike the 
manufacture of the conventional plastic package, a long cine 
film-like carrier tape (called a film carrier as well) having 
a predetermined pattern of leads on the surface is used. 
[0004] 

In manufacturing the above TCP using this technology, 
first a semiconductor element is connected to the inner lead 
of the carrier tape. Subsequently, the carrier tape is punched 
into a predetermined shape along with the semiconductor element, 
and an outer lead projected outward is formed by bending 
according to the shape ( gull wing-like ) of an external terminal . 
By this process, a TCP 1 shown in Fig. 9 (a) is completed. 
[0005] 

That is, the TCP 1 includes a support ring 2 formed of 
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the punched carrier tape, wherein the gull wing-like outer lead 
3a is projected on the outside of the support ring 2, and an 
inner lead 3b to which the semiconductor element 4 is connected 
is projected into the inside (a device hole). 
[0006] 

The thus constructed TCP 1 will realize a multi-terminal 
type having 350 pins or more, which has not been realized in 
the conventional plastic package such as QFP, and further a 
semiconductor package having 1/3 thickness and 1/2 weight as 
compared with the conventional QFP is obtained. 
[0007] 

On the other hand, as the method of surface packaging 
the TCP 1 on a printed circuit board, cited are the methods 
described in the following. First, the method adopts full 
reflow soldering. 
[0008] 

According to this method, first solder paste 7 is 
supplied and printed on a wiring pattern 6 provided on a printed 
circuit board designated by the reference numeral 5 in Fig. 
9 (a). Subsequently, the TCP 1 is mounted thereon with the 
tip of the outer lead 3a of the TCP 1 brought into contact with 
the solder paste 7 on the wiring pattern 6. 
[0009] 

Subsequently, the printed circuit board 5 is inserted 
in a reflow furnace (a heating furnace) . Thus, the solder paste 
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7 supplied on the wiring pattern 6 is refused to collectively 
solder all outer leads 3a of the TCP 1 on the wiring pattern. 
Thus, the TCP 1 is, as shown in Fig. 9 (b), surface packaged 
on the circuit board 5. 
[0010] 

The second method is a method adopting individual 
soldering. According to this method, unlike ref low soldering, 
a bonding tool is used to push the outer leads to the electrode 
pad. That is, the outer leads 3a of the TCP 1 are pressed 
to the wiring pattern 6 and also heated by use of the bonding 
tool . 
[0011] 

Thus, the solder material 7 on the wiring pattern 6 is 
fused to solder the outer leads 3a and the wiring pattern 6 
to each other. Thus, the TCP 1 is surface packaged to the 
circuit board 5. 
[0012] 

[Problems that the Invention is to Solve] 

The outer leads 3a of the TCP 1 are formed by etching 
the copper foil applied to the surface of the carrier tape to 
form a coating according to a predetermined pattern. 
Accordingly, the outer leads 3a are very fine as much as 150 
fim wide and 35 txm thick. 
[0013] 

Consequently, the outer leads 3a of the TCP 1 are very 
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easily deformed, so that in forming the outer leads 3a like 
a gull wing, or transporting the same and mounting the same 
on the printed circuit board 5, they are easily deformed in 
some cases . 
[0014] 

Therefore, it is necessary to inspect on bending of the 
outer leads 3a when the outer leads 3a are formed or immediately 
before the outer leads are mounted on the printed circuit board 
5 to prevent the TCP 1 having the bent outer leads 3a from being 
mounted . 
[0015] 

Further, after the TCP 1 is mounted on the printed circuit 
board 5, it is necessary to prevent deformation of the outer 
leads 3a, so that the protective means should be taken, such 
as coating of the outer leads 3a with an adhesive. 
[0016] 

Consequently, the above TCP 1 has the problem that 
although it is the semiconductor package, which is thin and 
light and achieves a multi-terminal type as described above, 
it is very difficult to handle it. This invention has been 
made in the light of such circumstances, and it is an object 
of the invention to provide a semiconductor package (TCP). 
[0017] 

[Means for Solving the Problems] 

A first means of the invention is a semiconductor package 
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including: a support ring formed of a film material; a lead 
mounted on the support ring with one end thereof projected into 
the inside of the support ring; a semiconductor element 
connected to the one end of the lead projected into the inside 
of the support ring; and an electrode pad provided on the 
support ring and formed on the other end side of each lead, 
[0018] 

A second means is a semiconductor package including: a 
support ring formed of a film material; a lead mounted on the 
support ring with one end thereof projected into the inside 
of the support ring; a semiconductor element connected to the 
one end of the lead; an electrode pad provided on the support 
ring and connected to the other end side of each lead; and a 
projection electrode projected on the electrode pad, 
[0019] 

A third means is the semiconductor package of the first 
or second means, characterized in that the electrode pad is 
disposed in zigzag* A fourth means is the semiconductor 
package of the second means, characterized in that the 
projection electrode is formed by fixing a micro metal body 
on the electrode pad. 
[0020] 
[Operation] 

According to this type of semiconductor package, an outer 
lead projected outward from the support ring is not provided, 
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and surface packaging is performed to a circuit board by the 

electrode pad formed on the support ring. 

[0021] 

Therefore, this semiconductor package can be reduced in 
size for nonexistence of outer lead. Further, since the outer 
lead is not provided, naturally no problem of deformation of 
the outer lead is caused. 
[0022] 

[Embodiments ] 

One embodiment of the invention will now be described 
with reference to the drawings . First the constitution of a 
carrier tape will be described with reference to Figs. 1 (a) 
and (b). 
[0023] 

In the drawings, the reference numeral 11 is a carrier 
tape. The carrier tape 11 includes a long cine film-like base 
film 12 provided with sprocket holes 12a ... formed on both side 
parts in the width direction. The base film 12 is a thin 
flexible film formed of an insulating material. 
[0024] 

The central part in the width direction of the base film 
12 is provided with a plurality of device holes 13 ... formed 
at predetermined spaces along the longitudinal direction of 
the base film while only one is shown in the drawings . 
[0025] 
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The surface of the carrier tape 11 is provided with a 
plurality of leads 15 formed to surround the device holes 13. 
The leads 15 are formed by etching conductive foil (copper foil) 
applied to the base film 12 to form a coating according to a 
predetermined pattern , and it is very fine. 
[0026] 

The leads 15 are formed on the base film with each one 
end 15a thereof projected into the device hole 13. The other 
ends 15b of the leads are extended outward from the device holes 
radially so that the pitch between the adjacent leads is 
gradually increased. 
[0027] 

That is, one end 15a of the lead 15 is formed so that 
the width is 50 ^m and a pitch to one end 15a of the adjacent 
lead 15 is 100 jxm. The outermost end parts of the other ends 
15b of the leads 15 have a pitch p of 300 ^m. 
[0028] 

At the outermost end of each lead 15is provided with an 
integrally formed electrode pad designated by the reference 
numeral 17 in the drawing. The electrode pad 17 is formed like 
a rectangle having one side 300 \\m long, and simultaneously 
formed by the same method as that in etching the leads 15. 
[0029] 

The respective electrode pads 17 provided on the adjacent 
leads 15 are formed alternately, and disposed in zigzag. 
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Accordingly, the disposition pitch between the adjacent 
electrode pads 17 is twice (2p) the pitch p of the outermost 
end parts of the other ends 15b of the leads 15. 
[0030] 

The midway part of the lead 15 is covered with resist 
18 indicated by slant lines in the drawing. The resist 18 
protects each lead 15 and also insulates the respective leads 
15 from each other. 
[0031] 

The manufacture of a semiconductor package (TCP: Tape 
Carrier Package9 using the carrier tape will now be described. 
The carrier tape 11 is wound round a reel not shown and stored, 
and first fitted to an inner lead bonding device. The inner 
lead bonding device is a device for inner lead bonding a 
semiconductor element to the carrier tape 11. 
[0032] 

The inner lead bonding device sequentially delivers the 
carrier tape 11 from the reel, and as shown in Fig. 2, 
intermittently drives to feed the carrier tape in the state 
of being stretched substantially horizontally. The device 
hole 3 formed in the carrier tape 11 is stopped in a bonding 
position designated by the reference sign A in the drawing. 
[0033] 

A bonding stage 19 is provided below the bonding position 
A. The bonding stage 19 holds a semiconductor element 
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designated by the reference numeral 2 0 below the carrier tape 
1, so that a projection electrode 21 not shown provided on the 
semiconductor element 20 is disposed opposite to the lead tip 
15a projected into the device hole 13. 
[0034] 

A bonding mechanism 22 is provided above the bonding 
position A. The bonding mechanism 22 includes a bonding tool 
23 shown in the drawing , and the bonding tool 23 is driven to 
descend, thereby pressing and heating one end 15a of the lead 
15 to the projection electrode 21 of the semiconductor element 
20. 

[0035] 

Thus, the lead tip 15a is bonded to the projection 
electrode 21 of the semiconductor element 2 0 , and the 
semiconductor element 20 is, as shown in Fig. 3, mounted on 
the carrier tape 11. 
[0036] 

After the end of inner lead bonding, an electric test 

is made using the electrode pads 17 .... disposed in zigzag. The 
electric test is performed by abutting a current-carrying pin 
25 indicated by a two-dots chain line in the drawing to the 
respective electrode pads. 
[0037] 

By this electric test, the operation of the semiconductor 
element 20 is confirmed, and also the quality of connecting 
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state between the lead tip 15a and the semiconductor element 
20 is detected. After the end of the electric test, the carrier 
tape 11 is further driven and fed, so that the device hole 13 
loaded with the semiconductor element 20 is disposed opposite 
to a resin sealing device not shown. 
[0038] 

The resin sealing device is, as shown in Fig. 3, adapted 
to perform resin sealing by applying sealing resin 26 to coat 
the upper surface of the semiconductor element 20 and the lead 
tip 15a. 
[0039] 

The applied sealing resin 2 6 is, for example, 
thermosetting resin, which is cured by passing the carrier tape 
11 through a heating furnace not shown. Subsequently > the 
carrier tape 11 is transferred to a punching device, and cut 
along a one-dot chain line shown in Fig. 1 to be punched. 
[0040] 

According to the conventional TCP manufacturing process , 
in punching the carrier tape, the outer lead is simultaneously 
punched as described in the paragraph of the prior art, and 
the outer lead is subjected to forming. The TCP of the invention 
is, however, not provided with the outer lead, so that such 
process is not required. 
[0041] 

A semiconductor package (TCP) 2 8 shown in Figs. 4 (a) 
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and (b) are completed by the above process. The rectangular 
film piece made by punching the carrier tape 11 is generally 
called " support ring". 
[0042] 

A process of mounting the TCP 28 on a circuit board will 
now be described. The process has been performed by an outer 
lead bonding device heretofore,, but the TCP is not provided 
with an outer lead. Therefore , a device of mounting the TCP 
is called a packaging device simply. 
[0043] 

As a circuit board loaded with the above TCP 2 8 , in 
addition to the ordinary printed circuit board , taken are a 
multi-layer ceramic circuit board used in ceramic package such 
as PGA, and a transparent circuit board used in a liquid crystal 
display panel. 
[0044] 

Before the TCP 28 is packaged on the circuit board, a 
bump 29 (a projection electrode) is formed on the electrode 
pad 17 by a bump forming device. The bump 2 9 is made of solder 
material, and formed by a transfer bump system or the like. 
[0045] 

Subsequently, the packaging device, as shown in the 
drawing, inverts the TCP 28, sucks and holds the back of the 
semiconductor element 20 with a suction nozzle 30, and disposes 
the TCP 28 opposite to a circuit board designated by the 
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reference numeral 31 in the drawing. A wiring pattern 3 2 
corresponding to the respective electrode pads 17 of the TCP 
28 is formed on the circuit board 31. 
[0046] 

Subsequently , the suction nozzle 19 is driven to descend, 
thereby abutting the bump to the wiring pattern 31 of the 
circuit board 30 to place the TCP 28 on the circuit board 30. 
[0047] 

At the time, the TCP 28 may be bonded on the circuit board 
30 by an adhesive. Being loaded with the TCP 28, the circuit 
board 30 is inserted in a reflow furnace. Thus, the bump 29 
formed on the electrode pad 17 is fused so that the electrode 
pad 17 is soldered to the wiring pattern 31 of the circuit board 
30. 

[0048] 

By this process, packaging of the TCP 28 is ended. This 
configuration will produce the effects described in the 
following. A first effect is to obtain the TCP 2 8 easy to 
handle. 
[0048] 

That is, unlike the conventional TCP, the TCP 28 of the 
invention is not provided with the outer lead, whereby it is 
not necessary to protect the outer lead and inspect its bending. 
[0050] 

Accordingly, it is possible to obtain a semiconductor 



15 



package, which may be reduced in thickness and weight, and more 
easily handled as compared with the plastic package. 
[0051] 

A second effect is to reduce the size of the TCP so that 
the area required for packaging is reduced. That is, this TCP 
28 is not provided with an outer lead unlike the conventional 
TCP, whereby the outline of the TCP 2 8 can be reduced in size 
for nonexistence of the outer lead. 
[0052] 

Thus, the area (the packaging area) on the circuit board 
required for packaging the TCP 28 is reduced, whereby the effect 
of performing higher density packaging is produced. A third 
effect is that more favorable packaging is performed. 
[0053] 

That is, in the TCP 28, the outermost end of each lead 
15 is provided with the larger electrode pad 17 as compared 
with the width of the lead 15, and the electrode pads 17 are 
disposed in zigzag, thereby enlarging the pitch between the 
adjacent electrode pads 17. 
[0054] 

The connection to the wiring pattern 32 formed on the 
circuit board 31 is made using the electrode pads 17 of this 
type, whereby the occurrence of failure such as solder bridge 
and short-circuiting between the adjacent electrode pads 17 
and between the adjacent wiring patterns 32 can be reduced to 
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perform more favorable packaging. 
[0055] 

A third effect is that the manufacturing apparatus is 
simplified. That is, in punching the carrier tape 11, it is 
not necessary to form the outer lead by bending unlike the prior 
art, whereby the device for such forming is not required to 
simplify the manufacturing apparatus . Further, the device for 
inspecting bending of the outer lead is not required. 
[0056] 

Further, also in transporting the TCP 28, it is not 
necessary to care about bending of the outer lead, the 
construction of the transport equipment can be facilitated. 
The invention is not limited to the above one embodiment, but 
it may be modified in various ways without departing from the 
gist of the invention. 
[0057] 

For example, as shown in the drawing, a metal plate 
designated by the reference numeral 34 in the drawing may be 
bonded to the surface of the support ring 11a by a non- 
conductive adhesive 3 5 to reinforce the support ring 11a. 
[0058] 

According to this constitution, the similar effect to 
that of the above one embodiment may be obtained, besides warp 
of the TCP 28 in the reflow furnace can be prevented so that 
more favorable and stable reflow soldering can be performed. 
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[0059] 

Further, as shown in the drawing, the outline of the 
support ring 11a may be formed to be of the substantially same 
dimensions as the semiconductor element 20. Even in this 
constitution, the similar effect to that of the above one 
embodiment can be obtained, and since the outer lead is not 
needed, the size of the TCP 28 ' can be made substantially equal 
to that of the semiconductor element 20, and the TCP 28' can 
be packaged on the circuit board 31 by flip-chip bonding. 
[0060] 

Although the bump (the projection electrode) 29 made of 
solder material is formed on the electrode pad 17 in the above 
one embodiment, this is not restrictive, but as shown in Fig. 
8 (a) , a very small metal ball 3 6 may be fixed to the electrode 
pad 17 to form a projection electrode. 
[0061] 

With this type of projection electrode, the metal ball 
36 abuts on the surface of the wiring pattern 32 to surely make 
electric connection. Further, as shown in Fig. 8 (b), solder 
paste designated by the reference numeral 3 7 in the drawing 
may be simply printed on the electrode pad 28 without the above 
projection electrode, and the electrode pad 17 and the wiring 
pattern 32 of the circuit board 31 may be soldered to each other 
using the solder paste. 
[0062] 
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According to this constitution , the space between the 
electrode pads 17 is wide so that printing of solder paste may 
be performed favorably and connection failure such as solder 
bridge is hardly caused. 
[0063] 

[Advantages of the Invention] 

As described above, according to the first constitution 
of the invention , the semiconductor package includes: the 
support ring formed of the film material; the lead mounted on 
the support ring with one end thereof projected into the inside 
of the support ring; the semiconductor element connected to 
the one end of the lead projected into the inside of the support 
ring; and the electrode pad provided on the support ring and 
formed on the other end side of each lead. 
[0064] 

According to the second constitution, the semiconductor 
package includes: the support ring formed of the film material ; 
the lead mounted on the support ring with one end thereof 
projected into the inside of the support ring; the 
semiconductor element connected to the one end of the lead; 
the electrode pad provided on the support ring and connected 
to the other end side of each lead; and the projection electrode 
projected on the electrode pad. 
[0065] 

According to the third constitution, in the 
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semiconductor package of the first or second constitution, the 
electrode pad is disposed in zigzag. According to the fourth 
constitution, in the semiconductor package of the second 
constitution, the projection electrode is formed by fixing the 
micro metal body on the electrode pad. 
[0066] 

According to the above constitution, the semiconductor 
package is provided with the fine lead formed on the support 
ring made of a film material to reduce the thickness and weight 
and attain multi-terminal type, and since the semiconductor 
package is not provided with the outer lead, the semiconductor 
package easy to handle can be obtained. 
[0067] 

Further, the connection to the circuit board or the like 
can be made using the electrode pads disposed in zigzag, whereby 
the connecting space can be enlarged to perform connection 
without failure. 
[0068] 

Further, the very small metal body is fixed to the 
electrode to form the projection electrode used, whereby the 
connection of the electrode pads to the circuit board can be 
surely performed. 

[Brief Description of the Drawings] 

Fig. 1 shows a plan view and a longitudinal section of 
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a carrier tape illustrating one embodiment of the invention; 

Fig. 2 is a front view of an inner lead bonding process 
illustrating the same; 

Fig. 3 is a front view of an inspection process 
illustrating the same; 

Fig. 4 shows a top view and a longitudinal section of 
a semiconductor package illustrating the same; 

Fig. 5 is a longitudinal section of a process of mounting 
the semiconductor package on a circuit board illustrating the 
same; 

Fig. 6 is a longitudinal section showing another 
embodiment ; 

Fig. 7 is a longitudinal section showing another 
embodiment ; 

Fig. 8 is an enlarged longitudinal section showing 
another embodiment; and 

Fig. 9 is a longitudinal section showing the packaging 
process of a semiconductor package according to the prior art. 
[Description of the Reference Numerals and Signs] 

11: carrier tape 15: lead 17: electrode pad 20: 
semiconductor element 28: TCP (semiconductor package) 
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FIGURE 1: 

11: CARRIER TAPE 15: LEAD 17: ELECTRODE PAD 



FIGURE 4: 

11A: SUPPORT RING 15: LEAD 17: ELECTRODE PAD 28: TCP 
(SEMICONDUCTOR PACKAGE) 

FIGURE 5: 

29: PROJECTION PACKAGE (BUMP) 
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